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TECHNICAL MEMORANDUM 
DATE: April 3, 2014 
TO: Rob Rau, SME, EPA Region 10 
FROM: Julie Sharp-Dahl, Project Manager 

Bristol Environmental Remediation Services, LLC 
RE: EPA Contract No. EP-W-12-009 

Task Order (TO) B-7, Amendment 1, Western Gas Corrective Action 

Bristol Environmental Remediation Services, LLC (Bristol) has prepared this Technical 

Memorandum (Tech Memo) at the request of the U.S. Environmental Protection Agency 

(EPA). The Tech Memo provides results for the March 2014 activities at the Western Gas 

Leaking Underground Storage Tank (LUST) site in Toppenish, Washington, located on the 

Yakama Indian Reservation. The tasks associated with TO B-7, Amendment 1 included 

planning and initiating corrective action at the Western Gas Site. 

SITE INFORMATION 

The Western Gas Site is located on the Yakama Indian Reservation at 401 S. Elm Street, 

Toppenish, Washington. The site is 0.9 acres, bounded by 1st Avenue to the north, a Taco 

Bell and Kentucky Fried Chicken to the south, Elm Street to the east, and El Gallo Giro 

Grocery and Taco Shop to the west. The site supports a concrete pad, a gas station island with 

canopy, and the Western Gas convenience store (Figure 1).  The majority of the site is paved. 

EPA Region 10 lists the site as an active LUST site (EPA, 2012), identified as EPA Facility No. 

4260105.    
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SITE GEOLOGY AND HYDROLOGY 

Groundwater is located approximately 13 feet below ground surface (bgs) with seasonal 

variations of 6-8 feet which are a function of irrigation and recharge (EPA, 1997). In general, 

groundwater flows southeast. There is a municipal water supply well approximately 1,000 

feet east-southeast of the site. Site soil is composed of clayey silt with sand and gravel to a 

depth of 7 to 10 feet bgs; silty, sandy gravel with cobbles underlies the clayey silt.   

SITE HISTORY 

From the early 1950s through 1991, the property operated as a bulk plant for distribution of 

petroleum products, and a mini-mart that retailed petroleum products with an attached car 

wash.  Contamination was first identified at the site in 1991 (White Shield, 1991). Bristol 

presented a detailed summary of the environmental activities that were conducted at the 

Western Gas Site from 1991 through 2012 in the Corrective Action Plan (2013b). 

In 2012, the EPA tasked Bristol to perform a site assessment at the Western Gas Site. Bristol 

performed the site assessment in November 2012. For this task, Bristol advanced six direct-

push borings, installed three temporary monitoring wells, redeveloped existing monitoring 

wells, and collected subsurface soil and groundwater samples. Site assessment results 

indicated that the majority of petroleum contamination remaining on the site is isolated to 

the southeast corner of the property. This is an area that was not excavated during previous 

contaminated soil removal efforts due to proximity to Elm Street. Site assessment activities 

are described in greater detail in Bristol’s Site Assessment Report (2013a). 

In 2013, the EPA tasked Bristol with performing corrective action at the site; chemical 

oxidation and enhanced bioremediation was the chosen approach. In September 2013, Bristol 

cored two direct-push borings, collected one soil sample, advanced six injection points, and 

injected RegenOx into the subsurface at each injection point. See the Corrective Action Plan 

(Bristol, 2013b) for further details of the technical approach. 
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CONTAMINANTS OF CONCERN 

Results from the 2012 site assessment indicate that total petroleum hydrocarbons (TPH) 

including gasoline range organics (GRO) and diesel range organics (DRO) are the 

contaminants of concern (COCs) at the Western Gas LUST Site. No samples were collected 

during the March 2014 corrective action activities. 

SCOPE OF WORK 

The Scope of Work for Task Order B-7, Amendment 1 is presented in detail in the Corrective 

Action Plan (Bristol, 2013b). 

Regenesis recommended using three to five injections of RegenOx to treat the soil 

contamination, followed by one injection of ORC Advanced to treat the remaining low-level 

groundwater contamination. This Tech Memo details the second RegenOx injection event 

performed at the site.  If additional injection events are required to bring groundwater 

concentrations below cleanup levels, they may be scheduled and funded at a future date. 

CORRECTIVE ACTION ACTIVITIES 

Corrective actions performed March 25 and 26, for the Western Gas Site included 

performing site reconnaissance and utility locates, and advancing six injection points using 

direct push technology and injected RegenOx into the subsurface at each injection point. 

Drilling and injection activities were performed by Bristol’s subcontractor Pacific Soil & 

Water (PS&W) located out of Tigard, Oregon. On-site oversight was performed by the EPA 

subject matter expert (SME). 

This Tech Memo includes two attachments: 

• Attachment 1 – Figures 1 and 2 

• Attachment 2 – Photograph Log 
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Site Reconnaissance 

Upon arrival on the Western Gas Site on the morning of March 25, the EPA SME identified 

the treatment area from the first round of injections (Bristol, 2013c). The treatment area was 

defined in the Corrective Action Plan as a rectangle measuring 30 feet long by 15 feet wide, 

located between the former soil excavation and Elm Street (Figure 2). The EPA SME also 

marked the proposed locations for the six injection points for the second round of injections. 

Utility Locates 

Bristol used the Washington Utility Notification Center to contact utility companies and 

request that locations of underground utilities be marked prior to mobilizing to the Western 

Gas Site.  Bristol also hired a utility locate service, Utilities Plus, LLC, located in Yakima, 

Washington, to do additional screening for underground utilities that may be located in the 

treatment area. 

Through these means, only one underground utility was identified running through the 

treatment area, a currently unused water line for landscape irrigation (Figure 2). 

Injections 

Figure 2 depicts the six injection points from the second round of injections (IP7 through 

IP12), as well as the six injection points from the first round of injections (IP1 through IP6). 

The treatment interval for each injection point during the second round of injections was 14 

to 17 feet bgs. For each injection point, the following volumes and quantities were used to 

achieve a 5% oxidizer solution (as recommended by Regenesis):  57 gallons of water, 25 

pounds of RegenOx Part A, and 11 pounds of RegfenOx Part B. For each injection point, one 

third of the RegenOx solution designated for that point was injected into each of three 

depths within the treatment interval. 
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At each injection point, the pre-probe with an expendable tip was initially driven to the 

bottom of the treatment interval (17 feet bgs) using standard 1-inch diameter drive rods, and 

the expendable tip was disconnected. 

Half of the RegenOx solution needed for that injection point was then mixed in a 55-gallon 

drum outfitted with valve at the bottom. The drum was staged on a platform so that the 

valve was located above the injection pump, allowing it to be gravity-fed into the pump’s 

hopper. For each batch of solution, a premeasured volume of water was added to the drum, 

followed by a premeasured amount of RegenOx Part A; the solution was mixed until the 

oxidizer was dissolved. Apremeasured amount of RegenOx Part B was then added and the 

solution was mixed for at least 5 minutes. The mixed solution was gravity fed into the 

injection pump hopper. As the hopper had a maximum volume of 10 gallons, each batch of 

RegenOx filled the hopper twice. 

Once the hopper was prepared, an injection manifold (outfitted with a pressure gauge and a 

release valve) was connected to the top of the drive rods, and the injection pump was 

connected to the injection manifold with a hose. The 57 gallons of RegenOx was then 

injected into the treatment interval with the bottom of the pre-probe at three different 

depths: 17, 15.5, and 14 feet bgs. At each depth, one third (approximately 19 gallons) of the 

RegenOx solution prepared for that injection point was injected. When the injection was 

complete, the pre-probe and drive rods were removed and the open borehole was slowly 

filled with bentonite pellets to within 0.5 feet of the ground surface. The borehole was then 

finished with a surface seal of quick-set concrete, and an asphalt patch. 

RECOMMENDATIONS 

The EPA will initiate a quarterly groundwater monitoring program at the Western Gas Site 

at a future date.  Based on the results of that groundwater sampling, additional rounds of 

RegenOx injection, or a round of ORC Advanced injection may be deemed necessary in 
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order to restore groundwater quality at the site to concentrations below MTCA Method A 

groundwater cleanup levels. Based on Regenesis’s recommendations, future injection points 

should be offset by about 4 feet from the previous round of injections. 

The EPA may perform future injections by triggering options in Bristol’s Task Order. 
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Photograph Log 
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